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Hyperinsulinism in iron overload
Dear Sir, Niederau et al. have demonstrated hyperinsulinism in association with normal glucose tolerance in pre-cirrhotic patients with haemochromatosis [1] . Almost identical observations and conclusions were obtained by us in 15 younger patients with transfusional iron overload, five of whom had cirrhosis and nine had severe hepatic fibrosis [2] . Oral glucose tolerance tests showed plasma glucose concentrations which were within the normal range in all patients except one, who had 'frank' diabetes. There was, however, a unique pattern of a secondary rise of glucose concentrations at 120 min in seven of these patients, all of whom had glucose tolerance curves within the normal range. Thus, the 120 min glucose concentrations (5.9_+ 0.3 mmol/1) were significantly higher (p < 0.02) than those at 90 min (4.7 + 0.2), whilst the latter were lower (t7 <0.01) than the peak concentrations achieved at 30 min (6.2___ 0.5 retool/l). Such a pattern is not recognised or associated with any condition. Fasting immunoreactive insulin (IRI) concentration was greater than 20 mU/1 (age-and sex-matched control subjects: 10mU/!) in all patients except two, one of whom had diabetes. The response of IRI to glucose was markedly greater than that seen in control subjects (Fig. 1) . These data are directly comparable to those presented by Niederau et al. [1] . The presence of fasting and post-glucose hyperinsulinism suggests the presence of insulin resistance as the initial abnormality of glucose metabolism following iron overload. This is caused by inadequate insulin extraction by the liver. The development of diabetes probably follows a relative decompensation of the pancreatic fl-cell due to continuing iron overload and injury of the pancreas. It is of interest that the only patient in our series, who had diabetes, had a fasting IR1 concentration greater than that in control subjects but less than that in non-diabetic patients with iron overload. It is also of relevance that in patients with iron overload, the development of cirrhosis is not necessarily associated with a significant further abnormality of glucose metabolism, since cirrhotic patients showed glucose tolerance and IRI response not significantly different from those seen in patients without cirrhosis. Thus, pancreatic iron overload with fl-cell destruction and not cirrhosis is the final crucial step in the pathogenesis of diabetes due to iron overload.
Since there is increasing evidence that there is an abnormality of exocrine pancreatic function in diabetes [3] [4] [5] [6] , we have also investigated the presence of an exocrine pancreatic deficit caused by iron overload. Ther~ has hitherto been no evidence to show exocrine pancreatic deficit due to iron overload in such patients ante mortem. Using recently developed assay techniques, we were able to show that serum immunoreactive trypsin concentrations and pancreatic lipase activity are markedly lower in patients with iron overload and are comparable with those found in diabetes [7, 8] and severe chronic pancreatitis [9] . It is of interest, however, that neither diabetic patients nor patients with iron overload have pancreatic steatorrhoea. 
